Abstract
Introduction
The prevalence of obesity in the United States has increased dramatically during the past few decades and is now a major public health concern (1). Michigan is no exception; the prevalence of adult obesity increased from 18% to 26% from 1995 through 2005 (2) . Concurrent with this increase in obesity has been an increase in calorie intake. Results from Kant and Graubard's (3) analysis of data from the National Health and Nutrition Examination Survey (NHANES) indicate increases in quantity and energy density of foods consumed in the United States from 1976 through 1980 (NHANES II) and 1999 through 2002 (NHANES III), and adjusted estimates from the US food supply indicate that per capita calorie intake increased by more than 300 kilocalories (kcal) among the entire population from 1985 through 2002 (4) . Many factors, including behavioral, environmental, cultural, and socioeconomic influences (1) , affect people's food choices. These choices, which affect the balance of energy intake, combined with genetic and metabolic factors, determine body weight and composition (5) . Since the 1970s, the consumption of food eaten away from home has also increased in the United States (6) (7) (8) . Eating out may lead to overconsumption and increase the risk of obesity in part because of larger portion sizes, highenergy-dense foods, and increased variety and preferred taste of the foods (9) (10) (11) . Fast-food consumption in particular has been associated with poor diet quality and adverse dietary factors related to obesity, including higher intakes of calories, fat, saturated fat, and sugar-sweetened drinks (12, 13) . Fast food is associated with higher body mass index (BMI), weight gain, and less successful weight-loss maintenance (12, (14) (15) (16) ). In addition, increased exposure to fast-food restaurants at the neighborhood level is associated with poorer diet quality and increased obesity (17,18). Fast-food consumption is a trend that is still rising; quickservice restaurants are expected to post sales of $164.8 billion in 2010, a 3% increase from 2009 (19).
Few studies have estimated fast-food consumption at the population level. One set of studies that used data from the Continuing Survey of Food Intakes by Individuals has documented an increase in fast-food consumption nationally (ie, 1 in 6 US adults reported eating fast food during a 2-day nutritional profile during 1989-1991, whereas 1 in 4 adults reported fast-food consumption during 1994-1996) (12) . Data from a population-based telephone survey in Minnesota estimated that 51% of adults ate fast food at least once a week (20), and in Canada, one-fourth of respondents to the national 2004 Canadian Community Health Survey aged 19 years or older reported eating fast food on the day before the interview (21).
The main objective of this study was to examine the population-based prevalence and characteristics of fastfood consumption among Michigan adults aged 18 to 64 years. A secondary objective was to investigate the association between regular fast-food consumption and obesity prevalence.
Methods
We analyzed data from the 2005 The annual MiBRFS questionnaire includes the core CDC BRFSS instrument and state-added questions that focus on Michigan-specific data needs and interests. We developed 12 questions about fast-food consumption on the basis of current literature and 2 sets of pretests and included them as state-added questions in the 2005 MiBRFS. The first question was, "How often do you usually go to a fastfood restaurant?" If response to this initial question was at least once per month, 11 additional questions about fast food were asked (Appendix); if the response was less than once per month, additional questions were skipped because the effect of fast food on the respondent's diet would be minimal. A definition of "fast-food restaurant" was not provided to respondents.
We defined "regular fast-food consumption" as usually going to a fast-food restaurant 2 or more times per week. We used standard BRFSS definitions for obesity (body mass index [BMI] ≥30.0 kg/m 2 , calculated by using selfreported height and weight), fruit and vegetable consumption (<5 times/d vs ≥5 times/d, based on summed responses to 6 fruit and vegetable frequency questions), adequate leisure-time physical activity (≥30 min moderate physical activity ≥5 d/wk or ≥20 min of vigorous physical activity ≥3 d/wk vs not meeting either of these criteria, based on the core CDC BRFSS moderate and vigorous physical activity questions), and general health status (response to the question, "Would you say that in general your health is excellent, very good, good, fair, or poor?")
We used responses to the standard BRFSS demographic questions to define categorical variables for respondents' age, sex, race (3-level variable: white, black, all others), education, household income, and whether there were any children in the household. Urbanicity was based on county-defined metropolitan and micropolitan statistical areas (22). The city of Detroit was classified separately because a state-added question regarding residence in the city of Detroit allowed this distinction.
We restricted our analysis to respondents aged 18 to 64 years to limit the possibility of confounding due to dietary and weight status changes related to poor health among the elderly. We excluded cases with missing fast-food frequency data from all analyses; cases with missing explanatory variables were excluded on an analysis-byanalysis basis.
We used SAS-callable SUDAAN (RTI International, Research Triangle Park, North Carolina) for all statistical analyses to account for the complex survey design and analysis weights that adjusted for the probability of selection and poststratified to the Michigan adult population by age, race, and sex. We calculated prevalence estimates and 95% confidence intervals (CIs) for regular fast-food consumption by the following demographic, socioeconomic, and health-related characteristics: age, sex, race, urbanicity, presence of children in the household, education, annual household income, fruit and vegetable consumption, physical activity, and general health status. We used χ 2 tests to assess overall differences and generated odds ratios for regular fast-food consumption by using multivariate logistic regression models that adjusted for all demographic, socioeconomic, and health-related variables. We calculated percentage distributions with CIs for behavioral characteristics of fast-food consumption among respondents who reported going to fast-food restaurants at least once per month.
We calculated the prevalence of obesity by frequency of fast-food consumption and used a test for trend to examine statistical significance. In addition, we generated crude and adjusted odds ratios for obesity, using univariate and multivariate logistic regression models.
Results
The BRFSS Council of American Survey Research Organizations response rate for the 2005 MiBRFS was 51%, which was consistent with the median response rate among all participating states and territories (range, 34.6%-67.4%) (2). The total sample size for this analysis was 4,311.
Among Michigan adults aged 18 to 64 years, we estimated that 12% never went to fast-food restaurants, 9% usually went less than once per month, 29% went at least once per month but less than once per week, 23% went once to less than 2 times per week, 13% went 2 to less than 3 times per week, 7% went 3 to less than 4 times per week, and 8% usually went 4 or more times per week.
The prevalence of regular fast-food consumption was 28% (Table 1) . The prevalence decreased consistently with increasing age from 37% of people aged 18 to 24 years to 18% of those aged 55 to 64 years and was higher among men than women (33% vs 23%). The associations of regular fast-food consumption with age and sex remained significant (Wald F test, P < .001) when tested within a multivariate framework with age, sex, race, urbanicity, children in the household, education, income, fruit and vegetable consumption, physical activity, and general health status as independent variables. Regular fast-food consumption was associated with all 3 health-related variables (fruit and vegetable consumption, physical activity, and general health status). Respondents who reported consuming fruits and vegetables less frequently or engaged in less physical activity were more likely to be regular fast-food consumers. Respondents who reported that their general health status was good were more likely to be regular fastfood consumers compared with those reporting excellent or poor health.
Among respondents who reported going to fast-food restaurants at least once per month, the reason for choosing this type of restaurant was that it was quick and convenient (64%), followed by taste of the food (16%), sociability, and its good value in terms of cost (Table 2) . Lunch was the meal most frequently eaten at a fast-food restaurant, followed by dinner. Regular fast-food consumers were more likely to usually order meal packages, super-size options, and take-out, compared with those who went to fast-food restaurants less frequently.
More than 70% of respondents who went to fast-food restaurants at least once per month reported that nutritional information about menu items was available at the fastfood restaurants where they usually ate, 11% reported that it was not available, and 19% didn't know or never noticed whether it was available. Of respondents who were aware that nutritional information was available, most reported having read it, and of those who had read it, approximately one-third said that they used this information when ordering always or most of the time. Putting these responses together, an estimated 16% of the respondents who went to fast-food restaurants used nutritional information when ordering. However, in response to a hypothetical question, most said they would be very or somewhat likely to order "healthier" food items when available.
The prevalence of obesity increased consistently with frequency of fast-food consumption ( being obese were approximately 50% higher among those consuming fast-food 2 or more times per week compared with those consuming it less than once per week. After adjusting for potential confounding demographic, socioeconomic, and health-related variables, the odds of being obese were even higher. The adjusted odds of being obese were higher among those consuming fast food 2 to less than 3 times per week (60%) and ≥3 times per week (81%) compared with people who consumed them less than once a week.
Discussion
We estimated that approximately 80% of Michigan adults aged 18 to 64 years went to fast-food restaurants at least once per month and 28% consumed fast food regularly (ie, ≥2/wk). Studies reported in the literature agree that fast food is consumed frequently in the United States and that prevalence of fast-food consumption is increasing; however, direct comparisons with our results are difficult because studies have varied by year, population, method of data collection, and question structure. Using data from the US Department of Agriculture's Continuing Survey of Food Intakes by Individuals, Bowman and Vinyard (12) reported that 27% of adults had consumed fast food on day 1 of the survey during 1994 through 1996, representing an increase of 10 percentage points since 1989 through 1991. A 2004 nationwide mail survey estimated that among those who had lost weight (regardless of whether they had been able to keep it off), 56% went to a fast-food restaurant for dinner at least once per week and 22% at least twice per week (16). Another study using data from a community-based sample of women aged 20 to 45 years found that 37% of these women ate fast food 2 or more times per week (15).
We found a strong association between fast-food consumption and obesity prevalence among respondents. Regular consumers of fast food had odds of being obese that were 60% to 80% higher compared with those for people who ate fast food less than once per week. This finding is consistent with the national findings associating fast-food consumption with being overweight (BMI ≥25.0 kg/m 2 ) (12); however, it is not consistent with results from a population-based survey of adults in Minnesota, which did not find an association between fast-food consumption and BMI (20). This inconsistency may in part be explained by the difference in definition for fast-food frequency used in each study; the Minnesota analysis used a dichotomous fast-food frequency variable (<1/wk vs ≥1/wk), whereas we used a 4-level variable. In addition, both studies used self-reported body weight and height to calculate BMI, and the known measurement error associated with these self-reported measures may have also contributed to this inconsistency.
Similar to what has been reported in the literature (12,13,20), we found regular fast-food consumption to be consistently associated with age and sex in both the bivariate and multivariate analyses. Younger adults and men showed higher prevalence of regular fast-food consumption. However, after accounting for age and sex, we found no other demographic associations with regular fast-food consumption.
The main reason that Michigan adults go to fast-food restaurants is that they are quick and convenient (64%). Similar results have been reported by Rydell et al (23), using data from a convenience sample of adolescents and adults in the Minneapolis/St. Paul, Minnesota, metropolitan area. Limited time, good taste, eating with friends and family, and cost were the most prevalent reasons among a sample of college students from a large Midwestern university (24). Using a population-based sample of adults in Minnesota, Dave et al (20) found that perceived convenience of fast food and a dislike of cooking were significantly related to frequency of fast-food consumption; however, perceived healthfulness of fast food was not related to its consumption. Our results and those of others suggest that future, more detailed investigations into the reasons people frequent fast-food restaurants and how these reasons may vary among demographic subpopulations could contribute to public health practice by suggesting viable alternatives to fast foods.
The major strength of this study is that it provides unique population-based estimates of fast-food consumption specifically among Michigan adults and confirms that in Michigan, similar to the United States and a few other states for which data are available, food from fast-food restaurants contributes significantly to the population's dietary intake. The limitations of this study include those commonly associated with BRFSS and other randomdigit−dialed telephone surveys (2) . This may include bias due to noncoverage (exclusion of people who live in households that use cellular telephones only or who do not live in private residences) and nonresponse (BRFSS response rates are approximately 50%). Because the conclusions from this study are based on statistical associations, we
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are confident that any sources of bias that may be present will not result in a change in these findings. Three other limitations of our study are that 1) the term "fast-food restaurants" was not defined for the respondents in the survey and, therefore, respondents could have interpreted its meaning in different ways; 2) we did not ask respondents in what form the nutritional information at fast-food restaurants was made available to them; and 3) all data used in this analysis are self-reported. Lastly, our results should be interpreted with caution because of the correlational nature of the associations and because of the limits in identifying all potential confounders in the survey.
Our results indicated that, hypothetically, Michigan adults would choose more healthful menu items at fast-food restaurants if they were available; however, in reality, only 16% reported ever using nutritional information to make menu decisions at fast-food restaurants. Results from a recent study conducted in New Haven, Connecticut, found that restaurant diners consumed 14% fewer calories when item calorie labels were included on the dinner menu and even fewer calories when information on the recommended daily calorie intake for the average adult was also printed on the menu (25). Making nutritional information more readily available and easy to use, including providing easy-to-read calorie labels on menus and menu boards at fast-food restaurants, may be a way to help consumers who are already inclined to use nutritional information when ordering. Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2011/jul/10_0186.htm 
